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(57) Abstract: 

PROBLEM TO BE SOLVED: To prevent the occurrence 
of writing errors in a write and autoprecharge mode, 
while increasing the speed of the operations and the 
clock frequency. 

SOLUTION: When a write and autoprecharge command 
is fetched, a CPSRX and an AUTPL become 'H\ When a 
column operation is completed, the CPSRX becomes 'L*. 
When the CPSRX='L' and the AUTPL-H', and a 
CSLCK^H* holds, an autoprecharge enable signal 
AUTPE becomes 'H\ When the CSLCK is 'H\ AUTPE 
becomes 'H\ and AUTPE with not depend on the leading 
edge of an external clock VCLK. Since the autoprecharge 
takes place, when a column select line CSL is put in an 
active state, the falling time of a word line will not 
depend on the external clock frequency and is always 
made a constant. 

COPYRIGHT: (C)2002,JPO 



VA 
AN 







1 

n 

TK 

o 
□ 






*>?4 

y<>^3 




iI>ZJLg 






t 


OQ/<* V T 





I 

□ 

A 
n 

A 



4 




























1 












•> 








□ 1 












**» A 






























1 
























if 






I: 

r 




(19) H#HfttW (JP) 



& m 4# fF ^ 



(A) (H)*fSttHM&W#*J 
#132002-15570 
(P2002-15570A) 
(43)&HB 2FJ«14^1^18B (2002. 1.18) 



©DlntO.' 
G 1 1 C 11/407 
11/409 



FI 

G 1 1 C 11/34 



?-73-r(##) 

362S SB024 
3 5 3F 



mtmit mntmoR s ol (^ioh) 



(21)UW»# 


#H2000-195173(P2000-195173) 


(71)fflgA 000003078 








(22)fflSB 


¥J£12*P 6 H 28 B (2000. 6. 28) 


3CSCf&®K2M-TB 1S1^ 






>(72)#W# Aft 1#2 " ;> . 












sc^tscsv-f nxm> 






""■ • 






(74)ftSA 100058479 






#a± mr. W6«) 






Ff—M&m 5B024 AA03 BA07 BA13 BA21 CM 






CA16 



(54) afig^^^ey 



(57) [g#>] 

BtOSiiflSi:. CPSRXX^AUTPL^ "H" 

z<?>&. xjA.mw&vrr-thb. cpsrx^ 

"L" t%h. CPSRX= "L" „ AUTPL = 
"H" CObP^ CSLCK= "H" k.&&k.^ ?t—h 

S. AUTPEIi. CSLCK** "H" "H" 
t%*)^ ^S5^O y^VCLK<0Sr*>±*<0X.y^fi!c 
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[#SrM*<9iEB3 

im^m 13 ? o ?ft#&t/jg i *i»»9teafr3v* 

(cawy^T. o'>7 t 3-^c7)iS^5:M»-rsm2©J»ffi 
•^•(c&#Wc, Mfei&2MWI^£-53^fc*ltSI® 

*y. 

[ mtm. 2 ] mi asg i mmm^&ismmn tz.m 
mm i fflmm^ffimmnmk %~>timzmsm2®i 

© t -t h mm 2 x« 3 is®<?>4^m * y . 
m i jim4 vr*ta> i JS£ie«<o¥8tfM * y . 

[00013 

XDRAMfc&BJSftS. 
[00023 

nt^DRAM (JJIT. SDRAMttt £>) fcHL * 
[00033 ^l^-hr'J ^--v-^- i: „ 

>?ftnmzMW.xixhv-Yt&*±*>±}?z>mm <r> 

[00 04 3 01 2Ji. 



[0 00 5 3 5-f h ^-Kfc&at. A- 

^M^y^-l 2***Stt-fE$ft£. m jy-xh&#*» 
*12»i. rt-XHt9*?9*U *7A-bWhil 

-f^-y^fi-^cpsRX^ "H" tastfe*-*. 
•fel/?h^*-y^tCPSRX*« "H" t,z%& 

*5A?D7?^'i*l/-^ 1 3**iSttfc3;fu A 
7A-fcV? MgC S Lom&£$WrSC S LCK#tfJ 

[00063=2r*3. ^n-y^fl^CLKIN (=VCL 
K) ^7A?07^y'x*l/-^13S^-b7 

fivm^C P s RXA« "L" <,z&& . v 
[0 00 7 3—*. h&^-hT-Uf-^-^nvv 

:*-Kry?-+-^m^AUTPL#A#§:fl.6. £ 
Fry*-*— 5fa— ^14"Cli, *5A-fel/ 
h^-f *--7)Vm^C P S RX&tf:*- b 7 >J ^--v- 

-/;HfAU T P E #4D££ S . 

[0 0083 hry^-> ; -f^-7'/Ht-f-AUT 

PEJi. *-hr'Jfl~^7 hP^'X^ 1 5(CA* 
S/l, ?n7?f^CLK INtCpl^LT. tWR^fc' 
(t. v-^hUJtStC. AUTPG2: LTtfyje?tl&„ A 

?7-iJf+-yIfBNK^aj*tS. ^> 
^7-y^-^-^fffcixSi:^. ^^S?$^T^S 

[0 0 09 3 =Srfc. 01 3I±, 01 20>*-VrV+* 
-^3-ri4«0*«cm^LTV>S. ^--hT-yf- 
t--;f3-n 4{i. VA'-^ 11,12 fcV-NA- 
NDM8NAU^«jSS)flS. 4/^, 014 <a) 

(b) 01 2<o^-— bTU^—^yhU^ 

[0 0 103 01 5(i. h&Ji"— hry^-rs^e' 

Htt. m«f, y7fr?—?U—h (DDR)ISDR 

[00 113 DDRSSDRAM«5-( h (##52:^) 

GttfT-,zrft\ l zW0Zit.tiZ><7)X\$%:<, o~?vY*M 
?)W)m7l.Xti>h7-?<WLVZfrZffitict&$.X° 
fc. — feftfciy?^ ?Jl> : §:!&mtLX^&. Ztl 
ti. 5^WfVi/ («T. WCLfc^ie-T-S) 
IffiS. ^rfc. 01 5<7)W&mT\±. WCL=ltctS^ 

[00 1 23 ±tz. x-^VDQtfOf-'yrrtJROji^tC 
WLTt. DQS ( = VDQS) bWitih&mnXJl 
bV ZCODQSCOX.yiSlZttLX'r-fVD 
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QW1- yy'Wzyit)&£ti&. $&{c, DQSI4, SI 
?g. KB? n -y ? VC L KKfcf LTMttWWitft 
io-fftte. DQS^df jL-fcWixS. =5: 
tJ. 015<O^at1i. DQS.X3f*-=0fct£S£$ 

mstrhmLvyr-***^ 

[00 14] -f-LT. i<^-^ia2:«i£^4fc«>fc:. 
tWR (54 hU^-CU^-f A) jB3H££*LT»ft. * 
LT, DDRlSDRAMtli, »»«0-r-:y-#?- 77 

*»£>B*l^t WRtftSaLfcB^tftff-gS? Q «y ^Oi^i 

rtfcATJ LTI4& 4>=ScV^ fc fc^r-p T v*£ . 
[0015] t WRtfjfiBI-f 6ttfc« ><> 

ii*x 5- LT L 4 3 S . 

[0016]fU. i«0tWR<0S€tt. 3tt(C. 7 

[00173 fCC. 54 h&^-hrUf-A— 3>*— 

«Mf?u-y?VCLK ( = CLKIN) |Cj5 9;"tW 
R/itt>-7 F it«f-^l ii*3WSrr Lfc 

[0018] JWMHilWNcovvcBWW-* . A 
?T4 TW^BNK** "H" fc^rO. n^THl/Xff 
ifcfc:. 54 hn^>-HWT*«A*§ixSi:. 54 h 

w fyywc l tcffls-rs fl-gff ? o -y ?&#*i5a 

A— x h ^ C P S R X^7?f -f 

[0019] AflcWcU. F4 *-77Wl^C P 

SRXA* "H" ObZlZ. ^n 7 ?VCLKi:DQ 



[0020] BfJgWC-^ h^cO^-TST-^O 5 ^ 
*ffoOTW#**y*A'«*&**ufctfc, 

[ o o 2 1 ] $rt», a i soa&PB-ri*. t WR= 1 iz 
mfeznx^&tzib. m®cn>7 : -?zi-vy'f*iizjR')z 

m?6l<r> 1 oy>tftff£B? a y 9 niLhk. *) x <y W* 

[0022] fc£<*>t\ @l 6^SttSi3tc, 
COVN-X Yg&mm^&7-9*±X-Wt1,zX*zV*)V 
fcS&atrfcAtc. *5A-bl^^ hSCSL(5lfi*!± 
•^±»f biiXfrt, V- F*WL0>«fcWiATW t ^>*tS 

&*>±«f t>tixts>t>x ^ y -feMc^-^a^safta 

^•C^mrig A t 2 X *) i> A# < SrWtff ft^^V). . 
[0023] *LT» At l#At2«k9k:*#V^£- 

[0024] 

imWtR&L J: p fc-rSP®] HRK. 0 1 6<0»Jg 
0ectJV%T. tWRIJ, ^Q-y^StT-a^^ftTV^^ 
tWRfcLT«^$itS^D >y^|S*«-^ 

{4*. l^o.y^)<0*-&. h^^^'x^oSiSiM^-fl: 

^, KU?uy?(ommtfm<%&iz^ixx. At 1 

f4. M<^rS. 

[0025] U&>U At2»4. ^e*y-felWC5*-^t 
atrfc«>JCiMfSrB*Brc* *) . b* >y MSB L** 

lg<^:Stco^-C. AtlJ4. «<=6roT*>. At 2 
J4. W3i:M<{4=5r^=5rV\ 

^^S^-^'yA t 3*9MMcS<2r-?T 3 . * 
^c4-p-C{i, 01 7{=^-«t3tc. At3^mU 
At2i?Atlj:0t^<^t> t#a*X7-J 

[0027] t/c. DDR^4r<0<fcp^rDQSS:^> 
«fcd^:SDRAM(cfcv^Ti4. HI 8(c^-TJ:^tc x -r 

-^Kf3a^«^VDQS (=DQS) t^n»? 
VCLK (=CLK I N) i: Oralis VVC^^f j.-At 

{4. DQseciiiMLTr^x-f 7«mfc**fcft. dq 

S tfftff? D-y?VCLKJ:Ot ifth-T V » S ^{=t4 . 
^5A-feW-? h^C S U4, DQStmtltl&fmfttfl? 
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*MZT-?&m%&£tLmmi>fk<%&. ■ 
[00 28] bZ?>X\ 7-FmfLcr>mtiLZ£*>Tlf 

k>&&->x^&<dx\ mz, -%x'$>&. tit-ox. mi 

ITOKSrO. 7-y^At3*«U At2**At 

1 J: 0 i>±$ <*^X. tamk LX. 
mzLXL£5i§,ii!WhZ,. 

[0029] JMc^i d^#^S^x5-SrB5±-r-l.*f 
SgfcL-T, 01 9t::5jcf tWRSr&Sgf &:?a 

?) ifi^jLhtth. <rc01§^ AUTPG# "H" fcr^r 

J*T«At l*«ft<^:0. At It At 2 \i3=7 
■A-tel"? hmc S L<0«a*i4^±{f 6*lT*»&J< % V 

[0030] L*> U t^t'Ji. ±&<7>£ a gP 
5T-b7'Jf+-i;>f^-y/HtAUTPEJ? 
o v ? c L K I N «fc 0 2 ? o •/ ffttHrtis? hZMi. 

* 1 5c03Mi^IlIIS^Sg*^Si:^S^. &#tf>[IIS& 
(tWR^l^o.y^TfflgSttSttf)) &^<0iiffi 

[0031] #S6HJtt. _hfeHS£ftfifc-*- Sfctf>£3:$ 

-rs^o-y^&s-^. (±m%®8&$3z& 

[0032] 

mm?u>y?m^tzm?itrtz. m§ss2Mwm^*- 
[0033] mafls i «i<jp«wstt«si<oi: & . me 

ieSS 1 «fffli«^36«^KSS«!Bi:*-5^fc:1^2Sj«l 
[0034] frfE7*y f+-yr3-7 / ttt, 8 3 SOT 



mmwt* *-hy-v**-i;*:-viz&^xmwffi 

fc. Stt«JS^)1>nB«2«gffllfi^tcS^^T, SBW 

[0035] itrt^NVuxfi^ai^s^^. fuie-sg 

[0036] 

[0037] [flffi] *5A-fel/?>«C'S 
LSrT^T" -f 7ttlB£-*-£ a y ? C S LCK£ 

o n «y ?«±t,j^ox-)- jj-- y 

flaw>J:a**-h7"yf-ir-^7hV 

^*x* (Ei2c7) -1 5" »«flw*ifcssr<;- itt 

[0038] <£LT. *7Atl/?h8lCSL*«7?T 

^«®(cslck= "H- ) iz%zmmfrt>d:v>® 
fteymmt Lx<o^-hyj^- ; J eofyv** 
- is ) i ^ tc-r s . * , h r y f-v- 

i^gmmiiZZ*) , «7-HS$:A*>W-5^S:P«5t- 
CiiitcfcO. 7-KS!:itTlf5 (WL= "L" 

t^S) ^F«S:, ^^D.y^VCLK<Ojfifiaa{Cfe# 

$-tf-r. -^tL, sfc. ^^y-fe/Kcjfrsx-^* 
[0039JHU1 ^BJtc^sJi-- hry 

^-h'SriTrS SDRAM<7)±SSP5-^tTV^. 
[0040] h *-K(£=5:Sfc. 

^— ^Wft-f-C P S RX2: "H" Izmfc-fZ. *7A 

t. ^^A^O yiy^oi^Iy-^ 1 3sft*SStHfcS*i; A 
7A^07?y'i^- ^1 3*>fe*7A-fel^^h*iC 
S Lc^e£i«ffll-t£$Wm-tC S LCK*«tU?J$iX 

[0041] ?n-/^«fCLKIN (=VCL 

K) « s *7A^07?yi*l/-?l 3fcA7J$*U 
t-b7 l Jft-yy7M'^^ (HI 2<0 "1 

5" ) oftfeDKRtt^ftfc^-hryf-^-s^aEia 

TSfcti. ^7^-fei-^h^^-y;Hi#CPSRX 
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# "L" 1iZ%h. 

[0042] ?4 h&X-byv^-iSx-ryv&A 

«^AUTPL#A;Jj£ixS. ttz. JT-hrU^-v- 
yf3-^14' -Cii. Wi^CSLCK, #?A-te 
> ? Mt-f ^-y;HI#C P S R X&tf h 7° U f-^ 
-S-WAUTPLfc^-^vC. *^-hrU^*-y-f 
^-r^AUTP E#£j£§ft£ . - 
[004 3] J*-hry**-3^*-:/>Mt9AUT 

peii sr-hry^-v-j^aagwi 7ka:>j$*u 

tWRm jKBtfefiMC, Mfttfi^AUTPGfcL 
UTPGtCg-^Wt. S'C'??'*;*-*— 

[004 4] 3ri>\ 02BM04tt. 01<O*->Ty 
f+-yf3-^14' fc-S-*6S0©«^CSLCK£: 
Sy^&HS&^jyfcm^LT^S. fit. 0271M 
4<0BKfcft^-C, I10*7A?07^y's*^ 
1 3<^aj*ffi#CSLCKSr. *-h7*y**->*r:i 

[0 04 5] 05«. ii<o*-br';f.+ -y 

-yf3-n4' II >fy/Wl3, 14. NAN 
D0S&NA 1 2&l^NOR@KNR 

0&& 1 7 <5Dj|f*c09 ZtH LX V \£ . 

[0046] cm i njg^s] 08«. *m*?>m 1 
m i ama 8 £#gg Looiftw- * . 

[0047] #HSfrm©-C»i. -/rrttCJR 

LKIN (=VCLK) c0ifeT* s, 5x.yi;^^$ 
ixS. ^-br'Jft-y'f3-7'14' {wA*$tLS 
^m-xfl-^c slc Kji. mut „ 02 tc^r i 3 

[0048] iit. h&^-hr'Jf -v-y'37 

-Mr U ? htiiJ *—7)Vm^C P S RX&W- h7V 

tt-^fAUTPL*«r^f<ms ( "h- ) iz 

"L" 

[0049] CPSRX= "L" , AUTPL= "H" 
<7>b%. CSLCK= "H" t^rJt. 01SVT35 



(zt-hzry^-m *- y;H39) autpe*< 
•H" b%Z>. ZOXoiz. *W5rcti» *-h7»* 

m^ii. CSLCKtf "H" izZ^tibZlz "H" b% 

•/ssizmfL*^. 

[0050] X—byV *-/^AUT 
PE (= "H" ) B. 06X«iS7^-r.ta^-h 

-lir^^^tc. «IWI-^AUTPG (= "H" ) bLX 
KUZtlZ. A^3VbD-5 1 6«. EtfSPfl-^AU 

[005 1] =5:33. 01^- fTUf-V— J^SEEISS 
(**M{'-PV^-C«. 06&O t 07£#BS) 17<0jI® 

<0^St. ^NVy*7*y^-i^i&*^3SRSiX3tV- 

vmcom{iLtf&*>Ttf& $.x-<7)£ffflb<D$miz£ix&: 

[0052] af^li&^JSfciftJf . D y 

SLtfTy-x-fr^JSUcSr^-r. *^y-<r;Hc-r-*# 

[0 053] ^a5^a>y^<o^*iSc* i S<^r^Jt 
m*ZTZ.btm*>*Lhifi (01 9) . ^iOid^r^-fc: 
hryf-v— i^'-Y ^-T'yWi^AUTPESry'7 

[0054] [B25IJfi^.®3 09(i. *IM(0i2 

mm<oBmizmii&7 4 h&^-hyv^ -v*- h 

0 1 2£tf0 9 Sr^SL-P-P^-r S . 
[0055] :£!®feeWKBli, DQSfc^SIS-^r, T 
-^$-f->yTrtfcKOC:tf^--C«)0. ^DQ 
Stf?nv?izttLXMtiZ®&(OM?$>Z>. *-by 
•Jft-J'T3-7'1 4' fcA^SftS^Xffi-^CS 
LCKIi. 0 3 fcr^- i a ^r^VPX y'i ^l^- 

?iz£*)±f8.Zix&. 

[0 05 6] h&^-br'Jf t-yavyW 

m-f jN-^/ws^c psRx&^-hr y^-^ 

i-?AUTPL*«7^f-f 7"*t® ( "H" ) £3rS, * 
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W h|gW *-77Mg-9C P S RX# "L." t% 

TrttffiOC^iX^fe*. MPfi^CSLCKJi. DQ 
S <7)iL-hTtf 0 X -y i^SftT . 0 3 (Sprf'tltol 
♦ I'-^fc.fc")* "H" 

[0057] CPSRX= "L" . AUTPL= "H" 
cot?. CSLCK= "H" i&Si:. 01&tf05 
(c^-T*- hT-'J ft-y'f3-^ 1 4 ' <7>aj;WI# 
hTUf-ir— S^-f *— AUTPE# 
"H" -resole. *%BJT«. *-hyV1- 

fc#>tf>:*- b r'J 5>-f ^.-^ 
ft-sf-li. CSLCK** "H" fc:&-3*:i:£fc: "H" b% 

[ 0 0 5 8 ] hrU*^— 3M'*-*>M»AUT 
PE (= "H" ) 06X»i07(c^J:p^-b 

y v j-v-immmmz* x . -^&m/stt. mmz 
it^ntcwz. mmm^-AUTPG (= "h" ) tvx 

■nth. -e^jn. >*>?yvi-v-i?im&zii:fr 
[ o o 5 9 j &i> . *mm<o&MTte. ? o »>v c l 

K ( = CLKIN) tVDQS (=DQS) 

QS&At4**ft)lfrCV)& ^WfifCS 
LGKt, At4fe*(tSh.S^t^S. 
[0060] CKDX^f a- A 1 4fc«k 0 % x 

[0061] L*>U ^BJfcifttf. ><W*fi*C s 

lck izmrs^x^y? y o f -f *— rym^A 

UTPE^ffi^SttSfctf), CSLCK*>*At47t*{fa 
ftSfc. .IfUCffW ©JOTf-^ A UTPGtA t 4 7t*ft 

[00 62] 01<OJi--hrU^-v-iol®IlISS 
(JMWKcowai. @6#tfH7£#Bg> 17<0ii® 

iXfrb** V*fr\ZT-9&+ftl,zm%T&.*.1X*> tX' 

[00 6 3] 3ftOi<JMB»fcJ:*iHr, ^D-y^VCLK 
(=CLKIN) tVDQS ( = DQS)ma-^ 
f$^>. *>0. DQS#:7t3>y?VCLK ( = CLKI 

n) tettvxmh.fzts&x'i* s e&^x-^s^ii*.** 

5TT tT*^3HtSS?$n-C V^S >7- K&WL&A-feT 



Lco«fi[*^^T* { S C: k \,zts:h .Vt^X.ZCDZoZ: 

[0064] msnmwm] mioit. *%m<m 
3mmcommizffl*>&?4 h&^-hyv^~^~ 

5-01 RT/m 1 0 Sr#S§ LoofBHJJ-rs . 
[0065] 3js^§gi0^®(i N CSLCK£. DQS = 
"L" &tfVCLK= "L" tc3r-afci:Sfc:. T9*r4 
-:7WBeLfc0rc&&. £OJ:d DQS 

^ 7vv?z*)i>m<. xufwyftmmzXJiz 

tvfck^li^ CSLCKfc^ VCLK= "L" 
T "H" fc^rO, DQS*<. ^o-y^ J: 0t>3SfL 
TA*Stl?ti:#«. CSLCKI1 DQS= "LV'K 
*-^V%T "H" ^-h7'Jf^-yf3-7'i 
4' tc:A*$ix^^xft^-csLCK(i. 
AlZnitJ: o&VUXi'ji^ls-flzJ: O^SixSr 
[0 0 6 6 ] K&Jt— hy\)<f-e— ^3-?yh'4<f 

hn-f *-y)vm^c p s r x#x^— h r u 

IfAUTPLmf-f/«S ( "H" IfSfrft?-* 

5A-feVi? MS-f^-y;Wt^CPSRX*J "L r fc^: 
«flfflI«^CSLCK{i. DQSS 
l^C LK I NZ&lfX: ^fcSt^WS/'x+Hi' 
(CiO. "H" fcSrS. -? 
[0067] CPSRX= "L" , AUTP L= "H". 
C0fc§. CSLCK= "H" i:^i:.IlS^H5 

(c^-r^-- h7*u f-t-^-y'i 4 ' <?5a5*e^ 

hTU^— ^*-^/Hl#) AUTPEA 1 
"H" i:^:^. c:<7)J:3fc. ^HJ-CJi, jf-bT-U^- 

CSLCK*< "H" fc5r-pfei:#fc: "H" fc^r 
v>HzmfL*\,\ 

[0 0 68] Jf— hrUf-v-^^-y/Wl^AUT 
PE (= "H" ) 06X«H7^-rio^-h 

•frfetUt^K. $lJiapfi#AUTPG (= "H" ) kLX 

ai*§n-s.. A>^3^bo-5i6ii. $"jffiw^Au 
tpgci^v^, ;<>?yv?-*-i;m^BNKZiii 

[0069] ^rfc. ±aoH2Slife 

coBmtmmi,z > ?d 7 ?vclk (=clkin) 

*fLT. DQS#At 4 3tf»"J3Hlfci: CSLC 

Kt>, At4^fftS^-&Cli:(c : 5:.5. L*>L. 

V>. AUTPGii, At4ft'ltIJll,ftft. S^ji^X 
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[0070] mitt-vrv+v-tjmmfo 

(MKMlZ^Xl*. 06&t/07£#M) 17<7)8m 

[oo7i] *mmcmmiz}5uxi> . ±3&<z>m2mm. 

?VCLK ( =CLK IN) iVDQS ( = DQS)# 
XdfA-Sritfe. iK>^ DQS^U7?VCLK ( = 
C LK IN) KitbTSafc^T't. «gW)f-?l 

i\ **y*/Mcx-:?#+#(c#§&£;h^«te. v 

[0072] zm4m&<omm~\ mm*. *itm*>m 
*H i mm i i £#§8 L-?oiit4 . 

[0073] *mm<V&Bl*. iSSElM ?*££VVC. 
&&<DSDRAMbmmiZ^ 7X3v?C0 "H" C0^X"f 

&mx\&. WCL = 0i:^r-?TV^. 
[0074] h&*— h7'Jf+- ^WHAtf 

hH'f ^—fivm^c p sRxaw- hr'jf+-y 

ffAUTPLmf^*® ( "H" ) * 

7J»*U?h&4 ^fCPSRX*5 "L" 
S. iAr. *0trtt. SlJffll«^-CSLCKJi. ?Qy:7 
<0 "H" SrSJtT "H" fcS-S. 
[0075] CPSRX= "L" „ AUTPL= "H" 

cr>b%. cslck= "h" t%hb. mimms 

*-?>Vm&) AUTPE# 
"H" b%Z>. Z<0i0lZ, *^BJ-C{i, *- h y t j + 

CSLCK# "H" fc&ojfcfc^fc "H" 

[0076]*- KT"/*-*— S>-f *- 7";Ht#AUT 
PE (= "H" ) fcL 06X«07tC^fJ:o^Ji--h 

^JfflKl-^AUTPG (= "H" ) b L-X 

TPGlCg-^WC. VN-V^^D^-v-v-'^BNKJrai 



[007 7] 3ri>. 0 1 O^-bTUf-fr-^IffilllB 
(JWWKcovycml 06&tf07£#!!S) 1 7<D3I® 
^t>. ^^acSLa^r?x^^KffiU-£■ 
-^Ta>^^*^: 'J *MZy i -?tf+Mzm%&&tl$> &X' 

v&cr>nm t ±-hT&&£X'e>mmbcDm®izx->xm 
[0078] ^mrnvmrniz xtm . ^>-^;^r-^s 

SDRAMlC&Wt, ^W^O<y^<OS«a»* f S< 3 3r-3 
fcfcLTfc. ftfc, ^A-feWhiGgCSLafT^-r 

[0 07 9] 4fc, 7*h&?a-y?<0jaS&#Ig<:5:-5Jt 
t&fci:|B|«Hc:. tWR&SS&f S^o-y^S* 
iMWifcafcfTfcftS** (019) , dcoj; 3 
*5WC£>, *g9K»BJB'Ct±, 7\3>v?lzmMLX*- 

mmm-zot&mix'zz. 

[0080] 

b*X'i>\Bim$3&:Uz. fiaW7-J|i&jhtl 
S. 4fc. DQSS-KfOSDRAMfcfcV^TJi, DQS 

[0081] ^<0J;3^, 5-<b&*-hr 

*9Aiwt«T«i, hu^y^ratwRjj^jgu 

0S^S^rL(c. ^-^O^a-y^OSS^Clixtc 
#07-( hU^N*U^fratWR^a^rSi7D y^Scr) 

liintc: tiflSf h Z b tfX'Z h . 

imi i *%Bj^-r h&^-byv^-^mfT-r 

S0S&yD-y^0, 

[02] GSLCKSr^-rS0»<7)miCTS:^-r0. 
[03] CSLCK£^-T&0K<7)m2#l£^rr0. 
[04] CSLCKSr^-r^0ffi^)^3fia|Sr^-na. 
[05] *— KTIJ*-*— ^'x^-^iO— CT2r*^0. 
[06] *-hr'Jx-v-^*il@lHl8&<O^10!lS-^-r 
0. 

[07] *-hryx j p-> ? ji®ESS<oss2^i?:^-r 
0. 

[08] *^^i|^ < 7)^®fc:BgipSi6fSfe?g0. 
[09] *%H^m2HSS^®{c:rai5S!i6fm^0. 
[01 0] *%HJ<J0m3HJfeO®®tc:raipS»rfm^ 
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[Bin *micom4mti<mmizmbm{mB 
0. 

[01 2] m$&>=y4 h&^-hyv^-^mf-t 
imi 3] mmeo^-hyv^-^a-r^-m^ 

[01 4 ] i3(W)*- h7V f-*— Y U~sX*cr> 
— M£^t0. 

imi 5] mF&jj h&zt-hyvi-v-iscomim 



[017] 01 5<7)g9^0(c*>V>T^D«y^*«i«a^L 
[01 8] 01 5<7)g8^0{;t>V^TDQS*9iSL3ti: 
[01 9] 01 7<J)^0lct>V'>TtWR^2^a-/^ 



i:Lfei:^cO»»^0. 

1 1 

1 2 
1 3 

14, 14' 

15 - 

16- •-. '• 

17 r.«*3;..\ 

NA1, NA2 ; " 

NR1 5 -'-Sir. 

i 1~I 4<- -^ii-i a 



NANDHIgS. 



[01] 



VCLK 
VCAS 

vbcs'-v 

VWE 
VA10 



CSLCK 



WHITE 



AOTPL 



CPSRX 



CLXIN 



AUTPE 



CSLCK 



s - * s - * i - * : ! 
V V V V V 
^ l>> I» 

o >io »c» j 

S I 

-f I 



[ I 



ii i 



[02] 



CUQN 



y 




16 
I 








AUTPG 




BNK 














[03] 




[04 ] 



it** U-* I -CSLCK DQSIN 1 /tJW*5;x*U-* I ►CSLCK CLWN 

' 1 (-DQS1 1 —I 

[05] 



DQSIN - 
(-DOS) 



-CSLCK 




AUTPE 



[06] 

AUTPE [l^^* CH^ 0 ^*AUTPO 

[013] 



CPSRX - 




AUTPL 
5 



AUTPE 



NA1 



[07] 
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AUTPE 




AUTPG 



[09] 



vcuc I 

vpq Zzx: 

BNK 
VDQS I 
WL 



BL ; 

CP8RX ' 
CSLCK , 
CSU0:1> . 
AUTPL ' 
AUTPE , 

AUTPG 



Ati ~7hr 
2 



J V 




vcuc y: 

VDQ X 
BNK 
WL 




CP8RX 
CSLCK 
CSU0:1> 

AUTPL 

AUTPE 

AUTPG 





\ 


— ^ — 




1 \ 


— X 1 


/ 0 \ \J 


, *Ata 

^^F^ 




CSLCK 
CSU0:1> 

AUTPL 
AUTPE 

AUTPG 







4 1 




At 


1 






X 














/ o \-V 







VCLK , 

VDQ 
BNK 

WL 

BL 

CPSRX 

CSLCK 

CSL<0:1> 
AUTPL 
AUTPE 

AUTPG 









* Mi * 
V ■ 














nr\[_ 







am- 



[HI 0] 



VCLK 
VDQ 

BNK 
VDOS . 
WL * 



' K ^ 

< X\ > j- 



Ati 




[014] 



(a) 



bCK 



bCK 



AUTPG 



K bCK CK 

U<p L<F 



tb) 

CLWN - 



-CK 
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[01 2] 



vox 

VCAS 
VRAS *J 
VBCS^ 
VWE 
VA10 



2. 



WRITE 



AUTPL 



CLWN 

<*VCLK) 



J2_ 



CPSRX 



13 



CSLCK 





Ja- 
va 

> 

Ml 
U 
I 


»X I-*. 1^. U 

V V VjVfV 
» jvi |x> ^ 
O jio jcj 

w ? L 






VJ 


MM 




j 









AlFTPE. 



15 



y7 huy** 



AUTPQ 



J? 



BNK 



.[Hi 5] 



WCL 





VCLK 

VDQX 
BNK 
WL 

BL 



[018] 



CSLCK 
CSU0:1> 
AUTPE , 
AUTPG 



} 



AtTH 




[019] 











V f*— ah — -4 






x h>— 



AC 



